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SOIL FEl^TILITY EXPERIMENTS
1957
L, Puhr, B, Brage, F, Shubeck, L. Fine, L, VJilding, R. Bonestell,
Q. langsley, R. Dodge, C, Stoner, r.. Parendlok and H, Vance.
The soil fertility experiments reported in this siamar^'' were con
ducted on representative soil types in the major crop areas of the state.
The objectives of these experiments were:
1. To determine the effects of nitrogen, phosphorus and potash
fertilizers, applied at various rates and combinations, on the
yields of crops.
2. Compare the effect on yield of fall application of fertilizer to
spring application»
3« Evaluate methods of application on the yield of small grain#
U. Appraise the influence of soil types and previous management on
fertilizer response.
Ascertain the residual effects of commercial fertilizer,
especially nitrogen.
6o To determine the relative efficiency of different phosphorus
fertilizer carriers,
7. To compare legumes as a source of nitrogen to commercial
fertilizer nitrogen.
8. To determine the effect of tillage, crop residues and fertilizer
applied idth residues on the yields of crops.
To study soil management systems for the improvement of crop
yields on clay pan soils,
10. Relation of legumes and subsoil moisture to corn yields.
The growing season in 1956 was characterized by an abundance of
spring and early summer moisture. The June temperatures were below nor
mal. The July temperatures, especially for the eastern part of the state,
were above normal. The high temperatures in July hastened the maturity of
small grains which reduced yields, especially in the case of late planted
grain and late varieties. The cool temperatures in August and September
retarded the growth and maturity of the corn crop.
Lfeintenance of the productive capacity of the soil requires the
restoration of plant food through soil improvement practices iThich include
the application of fertilizers, returning manure, crop residues, use of
good rotations including a legume. The experiments reported in this
summary are concerned with these practices and serve as a guide for the
development of sound soil management systems for the various crop and
soil areas of the state.
The crop yields reported for the various experiments are for the year
195? only and may not reflect the average response, which will be obtained
over a period of years.
MAIN EXPERIMENT STATION
BROOK INGS
Table 1. Effect of Nitrogen Fertilizer and Sueet Clover on the Yields
of Crops, Agronony Farm 19^7
Treatment
Corn-0ats-Fla:c4'Jheat-No Fertilizer
or Legume
Corn-Oats-Flax4 lieat-20y'/N
Com-Oats-Flax-Nheat-hO//N
Corn-Oats -Flax-V.Tieat- 6C7'/N
Corn-Oats-Flax-Sweet clover
Com-Oats-Flax-Sueet clover (mature)
Yield in bushels oer acre
Com Oats Flax Wheat
51.6 52.b 9.6 26.1
51.U 69.0 11.2 30.5
51.1 7b.9 11.7 30.9
53.3 77.0 11.0 32.1
60.5 72.0 10.2
59.3 67.2 8.9
5.8 15.8 1.5 5.7
Objective of experiment
1« To compare legumes as a source of nitrogen Trith nitrogen
fertilizer.
Description of soil and location
Vienna loan in Broolcings County. This is a well drained upland
soil derived from glacial till.
Discussion and interpretation of results
The rotation consisted of corn-oats-flax-wheat or sweet clover.
All of the plots received an application of 20 pounds of phosphoric
acid per acre per year, except the check plots which had no applica
tion of fertilizer and had no legumes• The yields of corn were sig
nificantly increased by sweet clover in the crop rotation. Intone
treatment, the sweet clover was plowed under for green manure in Jme.
Vlith the other ST^et clover treatment, the sr-xeet clover was allowed
to reach full maturity before plowing. Fertilizer nitrogen had no
effect on corn yields in 19^7. The yields of oats Tiere incmased by
both nitrogen fertilizer and sr-reet clover. There was some increase
in wheat yields by the application of nitrogen fertilizer. Flax
yields were increased somewhat by nitrogen fertilizer. The hot and
drj*" weather after July 1 reduced the yield potential of both flax ana
com in 19^7*
Table 2, Effect of Fertilizer Treatment on Crop Yields in a Rotation
of Corn, Cats and l/heat, Agronomy Farm 19^7
N ^2% KgO
0 0 0
20 0 0
0 20 0
0 0 30
20 0 30
20 • 20 0
0 20 30
20 20 30
Objective of experiment
Yield in bushels per acre
Corn Oats V/heat
UU.6
39.5
U2.7
U2.5
U5.8
h0*6
hO.6
36.6
1. The object of this experiment was to determine the effect of
various fertilizers, applied alone or in combination on the
yields of crops.
Description of soil and location
Vienna silt loam in Brookings County
Discussion and interpretation of results
Arotation of corn, oats and wheat was followed for the past lli
years,
There was a pronounced increase in the yields of oats and wheat by
the application of nitrogen fertilizer alone or in combination with
potassium and phosphorus. The largest yield increases were obtained by
nitrogen and phosphorus applied together. Potassium had no appreciable
influence on small grain yields. The yields of corn were not influenced
in 1957 in the experiment by fertilizer treatment. A prolonged local
summer drought placed a ceiling on corn yields.
Table 3. Effect of Fertilizer, Crop Residues and Tillage on Crop Yields,
Agroncmy Farm 1957
Treatment
Plo"wing, no residues returned
Plovjing ^n.th residue returned
Subsurface no residue
Subsurface lath residue
Subsurface "vrith residue & manure
Subsurface Tuth residue & nitrogen
Subsurface i-d-th residue fit phosphorus
Subsurface idth residue, nitrogen and
phosphorus
L.S.D.
Yield in bushels per acre
wheat
Objective of experiment
1. The purpose of this experiment was to determine the effect
of different tillage methods, crop residue, manure and
fertilizer applied Td.th residues on the jdelds of corn, oats
and wheat.
Description of soil and location
Vienna loam in Brookings County
Discussion and interpretation of results
The rotation followed was corn, oats and wheat for the past lU
years, Nitrogen was applied at the rate of 20 lbs. of N per acre,
and phosphorus at 20 lbs, of P20^ per acre.
•
The yields of oats and wheat were substantially'- increased by
nitrogen alone or nitrogen and phosphorus fertilizer applied in com
bination, Ten tons of manure applied once in three years to the
rotation sharply increased yields of corn, oats and wheat.
After Ih years of returning crop residues, the effect of this
practice on crop yields is becoming more pronounced.
CLAY PAN RESEARCH FARM
PLANK INTON
Table Effect of Fertilizer, Legiiines, Manure and Fallow on Yield of
Crops on a Clay pan Soil 19^7
Yield in bushels per acre
Rotation W, Wheat Corn Oats S, Wheat
1 m-J-C-G-A 31.1 11,8 35-7
2 T'lJ-C-O-F (SwCl) 33.6 22.I4 36.8 —
3 WW-C-O-F 37.1 29.8 hO»2
h VJW-C-O-W 36.5 29.8 h2,h 20,3
5 WVJ-C-O-W (K) 33.6 l^c5 ^8,1 28.3
6 WW-C-O-W (M) 37 cU 18,7 ^0.0 29.0
7 VIJ-C-O-W (N+S) 32.0 28, 61,6 28,1
8 A-C-O-A 9.3 »
9 0-C-O-W (G.II.) 11.7 33.1 23.2
10 0-Sor-0-¥ (G.M.) 26.9(Sor) 36,3 26,0
L,S,D, at level
Wl^a winter wheat C « corn Sor « sorghiun
A= alfalfa 0 = oats (N) = 30# N per acre
F(SwCl) = Sweet clover fallow W= spring wheat per year
(M) B 20T manure per rotation F = fallow (N+S) «= 30# N/A/yr.
applied in alternate years + subsoiling
(G.M.) B green manure catch crop of sweet clover planted with the small
grain that precedes corn, and of alfalfa planted with the small
grain that precedes spring wheat
a
a
Objectives of experiments
1. To study soil management systems for the improvement of crop
yields on clay pan soils.
2» To measure the beneficial effects of fertilizer on crop yields.
3. To compare the effects of fertilizer to manure and legumes on
crop yields,
U, To determine idiether fallow has a place in the soil management
and fertility program.
Description of soil and location
A Solonetz complex soil located in Aurora county.
Discussion and interpretation of results • ^
The four year rotation G3?Deriinent on the Claypan Research Farm
has been in operation for four years. Because it takes h years to
complete one cycle of the rotation, this is the first year results
are available that show the influence of all the soil treatments on
all the croos.
Climatic conditions for the past year Tjere .f^enerally r^ood in
this'area, April, Hay and June moisture totaled 10,11; inches. The
moist^ire iras sufficient to produce a veir/ good snail grain crop.
There' were, however, a fev periods of high te.mperature during July,
The total rainfall for July was about normal, but most of the rain
fell during the first three days of the month. The deficienc;^ of
moisture late in the month reduced com 3delds.
Uinter iiheat yields on the e:iperimental plots mere esnecially
high this year; however, the test weight of the wheat was reduced bj''
leaf rust. Test weight of the wheat Tjas appro;dmately ^2 lbs, per
bushel. Because the spring wheat x.'as a complete failure in 19^6, ,
,there was sufficient residual fertility left in the soil to satisfy
the needs of the following winter irheat crop in 19^7. The jdelds of
T-dnter wheat in rotations ^ and 7 vere somexrhat reduced, because the
additional nitrogen from commercial fertilizer caused some lodging.
The lodged wheat jdelded sonewliat less than the unlodged vrheat.
Oat 3d elds were favorable where the oats crop was supplied Tdth
sufficient nitrogen, either from legumes or from commercial nitrogen.
Nitrogen was the kej'" element for increasing spring wheat jdelds.
Nitrogen from manure or the cormercial form was more effective for
increasing crop jdelds than nitrogen supplied by growing green manure
crops in alternate j^ears.
Corn yields were detrimentallj- iri'luenced more by the presence
of clay pan in soils than small grains. For this reason, the corn
jdelds were much more variable than the sncll grain jdelds. The
yields of corn folloidng alfalfa tended to be reduced as compared to
other treatments, because the alfalfa caused depletion of subsoil
moisture.
RAMGE FIELD STATION
COTTGNWOOD
Table Effect cf Commercial Fertilizer and Manure on Yields of Barley
and Mheat, Cottonwood 19^7
Treatment
Check
Manure
liO-liC-0
Yield in bushels per acre
Barley VJheat
Objectives of e^iperiment
1. To determine the effect of manure to commercial fertilizer on
the yield of barley and wheat, in a row crop-wheat-barley
rotation.
Description of soil and location
The soil was Pierre clay located in west central South Dakota,
Discussion and interpretation of results
The rainfall pattern at Cottonwood was unusually good the past
year. This favorable pattern was reflected in the very good crop joields
that were obtained at the station.
There was not a significant increase in the yield of barley due to
the fertility treatments. The previous wheat crop in 19^6 was destroyed
by drought and, consequently, there x^as considerable residual fertility
carried over in the soil for the barley crop in 19^7.
The jdeld of spring wheat was increased by manure and commercial
fertilizer. The crep preceding wheat - sorghum - was not destroyed by
drought.
Table 6. Residual Effect of Fertilizer on the Yield of Crested I'^eat-
grass for Seed and Forage, Cottonwood 19h7
Treatment
Pounds per Acre
N KgO
L.S.D. at % level
Objective of experiment
Yield in pounds per acre
Forage Seed
777
879
Idli.
iBLilj.
1065
1, To determine the residual effect of previously applied
fer'bilizer on the yield of crested wheatgrass seed and
forage.
Description of soil and location
Pierre clay located in west central South Dakota
Discussion and interpretation of results
Treatments were applied each year in the fall of 19^2, *53^
and fertilizer has been applied since that time.
There was considerable response from residual nitrogen, espe
cially from the highest rate of application - 80 lbs. per acre.
Residual phosphorus had essentially no effect on the yield of crested
wheatgrass, forage or seed.
CENTRAL STATION
HIGHMORE
Table 7. Effect of Fertilizer on Yields of Grain in a Sorghim, Wheat
and Oats Rotation, Highmore 1957
Treatment
Pounds per Acre
N ^2% K^O
0 0 0
0 uo 0
20 Uo 0
ko ho 0
Yield in bushels per acre
VJheat Oats Sorghum
20.1| 65.1 21,2
21.1 62.6 22.1
2l;.7 60.9 23.0
27-0 62c6 22.1;
3.5 N.S. N.S,L.S.D, at % level . . N.S.
Objective of experiments
1. To determine the influence of fertilizer treatments on the
yields of sorghum, wheat and oats.
Description of soil and location
The soil was a VJilliams loam in Hyde County.
Cropping history and past management
Pi'evious to 1957j the experimental site was in a rotation of sor
ghum, wheat and oats for 15 years udth limited use of fertility improving
practices.
Discussion and interpretation of results
Climatic conditions at Highmore were very favorable the past 3''ear,
and very good crop yields were produced.
The wheat crop, which followed sorghum, responded very favorably
to corranercial fertilizer. Nitrogen proved to be the most necessary
nutrient. Oats, which folloired wheat, did not respond to fertility
treatments. There was a cariy-over of residual fertility for the oats,
because the preceding VJheat crop was destroyed by drought. Sorghum idel.ds
were not increased by the use of fertilizer. The soil was capable of
supplying enough nutrients to satisfy the needs of a sorghum crop in this
experiment.
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NORTHEAST STATION
WATERTOWN
Table 8. Comparison of Legume Nitrogen to Comercial Nitrogen for
Increasing Spring TJheat Yields 19^7
Preceding grain crop
or legume crop or
fallow
Pounds per acre of
fertilizer applied
to wheat
Spring wheat
Bu/A
-"-Sweet clover 0 20 0 26.7
Oats 30 20 0 23.2
-'5-Red clover 0 20 0 21.0
Fallow 0 20 0 27.6
-"-Alfalfa 0 20 0 23.6
Oats 0 20 0 19.2
L.S.D. at 3'/^. level 1•h
-"-Legumes were plcnted with nurse crop in spring of 19^6, only the first
years gro'.'th of legume was plowed under.
Objective oJ[ exwerimert
1. Compare legume nitrogen to commercial nitrogen for increasing
spring wheat yields.
Description of soil and location
Kranzburg silt loam in Oodington county. Approximately 2 to 2 1/2
feet of windlaid silts overlying glacial till.
Cropping history and past management
Vnry limited use of legumes and no conmerci.al fertilizer prior
to l?p6.
Discussion and interpretation of results
19^6 was a year of above average rainfallo The legumes growing
in that year and plowed under in the spring of 19$1> caused an in
crease in wheat yield as much as an application of 30 pounds of
available nitrogen per acre. The different T..^umes varied in their
ability to increase yields of the fol]wheat crop. The yield
of spring wheat on fallovi ground was high compared to the other
treatments because of favorable nitrogen and moisture relationships.
Table 9. Residual Effect of Coiranercial Fertilizer on Yield of Oats,
Northeast Station 19^7
1956 195? Yield of corn Yield of oats
Fertilizer treatment Fertilizer treatment 1956 195?
N KgO N PgOd KgO Bu/A Bu/A
0 0 0 0 0 0 35.6
ho 20 0 UO 20 0 hi.9
80 ho 0 0 0 0 50.6
120 60 0 0 0 0 51.6
160 80 0 0 0 0 5U.9
200 100 •• • 0 0 0 0 5U.9
5U.7
68.0
61.8
61.U
67.7
. 67.1
L.S.D. at 5/^ level 5.3 8.1
Objectives of experiment
1. VJhen large quantities of fertilizer are applied, what will be
the carry over effect on following crops?
2. Is it best to apply smaller quantities of fertilizer every year
or large quantities once every U or 5 years?
Descrip-* ion of soil and location
Kranzburg silt loam in Codington county - approximately 2 to 2 l/2
feet of windlaid silts overlying glacial till.
Cropping history and past management
~ Very limited use of legumes and no ccmmercial fertilizer prior to
1956.
Discussion and interpretation of results
An annual application of UO-ZO-O increased the yield of oats more
than the residual effect of twice that amount of fertilizer applied for
corn in 1956.
SOUTHEAST STATION
MEN NO
Table 10. Effect of Placement of Fertilizer on Corn Yield at Southeast
Station and at Brookings 1957
Fertilizer
Pounds per Acre
N P20^ KgO
L.S.D. at level
Placement
Broold.ngs county Hutchinson county
BuTA Bu/A
none 57.7
starter in hill 5U.8
starter in hill + side-
dress of 30-0-0 57.3
disked in 53 .ii
deep (ill to 16 in.) 57#1
66 »6
76.0
69.8
78.8
65.9
12.9
Objective of exneriment
1. Compare several different methods of fertilizer application.
Description of soils and location
1. Brookings county
(a) Vienna silt loam - a well drained upland soil developed
from glacial till.
2• Hutchinson county
(a) A uell drained soil developed from facial till with a
silt loam surface texture.
Cropping history and past management
In the Brookings county location, there x^as alfalfa in 1955 and
small grain in 1956. Ho manure or commercial fertilizer uas used.
- In the Hutchinson county location, corn was groxm in 1955 and
1956 xd-th no commercial fertilizer and very limited use of legumes.
Discussion and interpretation of results
Deep application of fertilizer did not increase yields as much as
x^as expected for this treatment. With the cold wet spring that occurred
in 1957^ starter fertilizer theoretically should have given its
best performance. The results are variable, and no clear cut evaluation
of starter fertilizer and side dressing can be made at present.
Table 11, Comparison of Catch Crop Legumes to Commercial Nitrogen for
Increasing Corn Yields, Southeast Station 19^7
Catch crop
legume seeded
with oats in 19^6
Fertilizer
Pounds per acre
N KgO
Corn
Bu/A
None 0 20 0 69.1
None ho 20 0 77.3
Biennial sweet clover 0 20 0 73.8
Annual sweet clover 0 20 0 7U.2
Bed clover 0 20 0 68.2
Alfalfa 0 20 0 70.U
LeS.D. at level
Objective of experim^
1. Compare legume catch crop to commercial nitrogen for increasing
jriids of the following corn crop.
Description of soil and location
1, Hutchinson county
(a) A well drained soil developed from glacial till of Manl^ato
age in the James river watershed.
Cropping history and past management
No commercial fertilizer or manure and very limited use of legumes.
Discussion and interpretation of results
The commercial nitrogen treatment appeared to be more effective for
increasing yield of corn than catch crop legumes. The groT-rbh of catch
crop legumes was restricted by drought in 19^6 so the amount of nitrogen
restored by the legumes for the corn crop was limited.
Table 12« Effect "of Source of Nitrogen on Yield of Oats, Southeast
Station 1957
Fertilizer
Pounds per Acre
N K^O
Source
rield of Oats
Bu/A
0 0 0 None 55.0
Uo 20 • 0 Urea (solid) 69.0
ko 26.6 0 15-10-0 (solution) 67 .U
ko 20 0 /mhydrous ainmonia (gas) 61,7
ho 20 0 Ammonium nitrate (solid) 72.8
ho ho 0 15-15-0 (solution) 7li.U
300///A Fertilaid (organic) 61.1;
30(^/A Supergro (organic) 61.0
L.S.D. at % level 7.1
Objective of experiment
1, Conipare different sources of nitrogen in regard to their
ability to increase crop yields.
Description of soil and location
1, Hutchinson county
(a) Well drained soil developed from glacial till of Mankato
age in the James River watershed.
Cropping history and past management
Before 19^6 - no commercial fertilizer or manure and limited use
of legumes. In 1956 - the same treatments were applied in 1956 as in
1957 on the same corresponding plots.
Discussion and interpretation of results
The yield increases from organics and anhydrous ammonia appeared
to be somewhat less than the increases obtained from the solids and
solutions used in this experiment. On the same plots in 1956, anhydrous
ammonia compared very favorably T\ri.th other nitrogen carriers for in
creasing yields of com.
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EXPERIMENTS ON PRIVATE FARMS
AND OTHER LOCATIONS
Table 13• Influence of ccmmercial Fertilizer and Alfalfa on Corn Yields
and Soil Iloisture, Aurora County 19^7 ^^
Fertilizer Bushels Inches of available
Rotation lbs. per acre of corn water under corn^^^
P^Or- KoO Psr (figured to a depthc ^ cf 5 feet;
June 7 Oct1
1. Spring wheat-winter 0 30 0
wheat-corn-oats
2. Spring wheat + sub- 30 30 0
soiling - winter
wheat - subsoiling
+ corn - oats
3. Alfalfa - alfalfa - 0 30 0
corn - oats
Gb.iectives cf experiment
lo Compare the effect of 3 rotations on corn yields.
2, Investigate the effect of the amount of available water in the
soil on corn yields.
Description of soil and location
A clay pan soil developed from glacial till located in Aurora County.
Cropping history and past management
The rotations listed have been followed for throe years. Before
this experiment was started no commercial fertilizer had been used on
this land and very limited use had been made of manure and legumes.
Discussion and interpretation of results
The combination of subsoiling and nitrogen fertilizer did not
materiallj'- increase the yield of corn over the check plots this year.
VJhen corn vjas the first crop following two years of alfalfa, the corn
yield was apparently decreased, l-Jhen the amount of available water in
the soil was considered, the decrease in corn yield was probably due to
depletion of subsoil moisture reserves by the preceding legume.
"When corn followed 2 years of alfalfa (rotation 3)^ there was only
about as much available water under the corn at the "beginning of the
season as the amount of available water under corn in rotations 1 and 2.
By the end of the growing season, there was only O.li. inches of available
water in the first ^ feet of soil under corn that followed 2 years of
alfalfa.
Table lU# Effect of Time and Rates of Fertilizer Application on Yield
of Oats 1957
Treatment Deuel County Broold.ngs County
Pounds per Acre ysII Spring Fall Spring
N KgO Bu/A Bu/A Bu/A Bu/A
"o 0 0 31.7 30.9 87 oB 89o5
0 UO 0 33^9 36.9 93.3 99.9
20 ho 0 39.U U2.2 87.6 100.6
i;0 ho 0 Uo.o li2.t 92.0
60 liO 0 U3.5 33.6 103.2 89.U
L.S.D. E.s, N.S.
Objectives of experiments
1. Compare effects of fall application to spring application of
fertilizer in eastern South Dakota.
2. Compare yield results from different fertilizer rates and
ratios on representative soil types.
Description of soils and location
The soil type in Deuel county was I^ranzburg silt lo^ - a well
(Gained, upland soil developed from T-Jindlaid silts overlying glacial
till.
In Brcokings County, the soil type i^as Lamoure silty clay loam.
This is a somewhat poorly drained soil occurring on the Sioux River
bottom developed from fine textured alluvium. Free lime is present at
the surface.
Cropping history and past management
The cropping history on the Lamoure soil was corn and small grain
for the last 5 years. Before the corn and small grain rotation was
started, brome grass occupied the land for several years.
On the Kranzburg soil, the past cropping history was largely con
tinuous small grain with the use of no manure, fertilizer or legume.
Discussion and interpretation of results
The oats crop on the lamoure soil was not significantly influenced
by fertilizer treatment. This soil is deep and dark and can release^
fairly large quantities of available nitrogen under favorable conditions.
There was a significant response to fertilizer treatment on the
Kranzburg soil in Deuel county. The increase in yield of oats was
limited by the hot weather which induced premature ripening. The time
of application (fall or spring) had no significant effect on yield at
cither of the tKO locations.
;
.lt
ItO.O
lt ?
.
.
1*2.2
33.6
rooldings ounty
i
87.2 89,5
93.3 99.9
87.6 100.6
92.0 100,8
103.2 89.1*
M.S.
Table l5. Effect of Time and Rates of Application of Fertilizer on
Yield of Barley 19^7
Treatment Erookings County (l)
Pounds per acre Fall Soring
H PgOj K^O Bu/A Eu/A
0 0 0 2U.2 26.5
0 Uo 0 30.5 31:1
20 ItO 0 29.3 29.7
liO ItO 0 28.1 30.2
60 lio 0 33.8 32.2
N.S. N.S.
Erookings County (2)
•fall Spring
Bu/A Bu/A
26.3
26
29.6
31.6
29.3
N.S.
31.8
27.1
26.5
29.6
32.0
N.S.
Objectives of e^cperiments
(1) Compare effects of fall fertilizer application to spring
application in eastern -South Dakota.
(2) Compare yield results from different fertilizer rates and
ratios on representative soil t^^Des.
Description of soils and location
Erookings County
Tx)cations 1 and 2
Kranzburg silt loam - a well drained upland soil developed from
windlaid silts overlying glacial till.
Cropping history and past management
Site number 1 was in alfalfa from 19^0 to 19^2, followed by corn -
barley - flax and soybeans. Barley v:as the experimental crop in 1957.
The cropping history on site niunber 2 was largely corn and small
grain with the use of a limited amount of fertilizer.
Fertilizer did not give any significant increase in barley yields.
Time of application (spring or fall), therefore, could not have any
influence on yields. The yields of barley were severely affected by
disease and high temperatures in 1957.
Table l6. Effect of Phosphorus Carriers and Methods of Application on
the Yield of Barley, Brookings County 1957
Carrier-"-
Check (no fertilizer)
Ca (P0^)2 (Calciuiri meta-
phosphate)
CaKPO^ (Dicalcium phosphate)
Ca (HpPO, )p (Monocalcium
phosphate)
Method of Yield in Bu/A for
Application No Nitrogen UO# N
Broadcast 31.9 37.1
Drilled 30.8 38.8
Broadcast 33.2 36.7
Drilled 32.4 UO.8
Broadcast 31.1 i|0.8
Drilled 32.0 37 ;0
Broadcast 31.2 39.0
Drilled 32.3 37.6
31.9 38.6Average •P °•
LtS.D, at % level for rates of N = 5^8
L.S.D, at % level for carriers vias not significant
•J^Phosphorus fertilizers applied at rate of 20 lbs. of
Cb.jectives of experiment
1, To determine the relative efficiency of phosphorus from dif
ferent carriers ijith and iTithout the use of nitrogen fertilizer.
2. To determine whether fertilizer is most efficiently used when
applied with the seed or if broadcast on the surface and disk
ed in before seeding the grain.
Description of soil and location
Kranzburg silt loam located in Brookings County
Cropping history and past management
The cropping history on this location was largely corn and small
grains with limited use of fertility practices.
Discussion and interpretation of results
•There was no increase in yield attributed to phosphorus; there
fore, the differential due to carriers could not be measured. There
was, however, an increase in yield caused by the use of nitrogen fer
tilizer.- The yield was not increased by fertilizer treatment as much
as usual, because disease in the barley placed a ceiling on the yield
at approximately 39 bushels.
Table 17. Effect of Rate and Time of Fertilizer Application on the Yield
of VJinter Wheat, Lyman County 195?
Treatment
Pounds per acre
L.S.D. at level
Fall
Bu/A
Time of Application
Spring
Bu/A
Objectives of experiment
1. To determine rates and ratios of fertilizer most desirable for
"id-nter wheat production.
2« Compare effects on yield of fall application to spring appli
cation .
Description of soil and location
The soil is Rromise clay located in LjTnan County. This is a clay
soil developed from residual material weathered from Pierre shale.
Cropping history and past management
The cropping history at this location was small grains and row crops
with limited use of legumes and manure. No fertilizer had been used.
The 1956 crop of spring wheat iias destroyed by drought. The soil was one-
wayed in July of 1956 and fallowed until the wheat was planted the last
week of August.
Discussion and interpretation of results
There was no yield response to commercial fertilizer in 1957 because
there was sufficient residual fertility in the soil resulting from the
combination of crop failure and partial fallow in 1956.
Table 18, Effect of Fertilizer on Yield of Oats, Aurora County 19^7
Treatment
pounds per acre
N KgO
L.S.D, at level
Yield in Bu/A
31.3
35 .U
h5.6
5U.S
57,6
63.3
Objective of experiment
(l) To compare the effects of rates and ratios of fertilizer on
crop yield.
Description of soil and location
Solonetz cc„iplex soil located in Aurora County
Cropping history and past management
The cropping history for the above location Has oats and corn
x-jith very limited use of either legumes or manure. No fertilizer
had been used.
Discussion and interpretation of results
There Has a very marked increase in the yield of oats as a re
sult of the use of fertilizer nitrogen. Phosphorus did not cause a
consistent increase in the yield of oats.
Table 19. Effect of Fertilizer on Yield of Oats, I^linnehaha County 19^7
Treatment Deep loess Wind worked Deep Glacio
Pounds Per Acre Bu/A loam over sands alluvial lacustri
Bu/A
l i
trine
soil soil
Bu/A Bu/A
(3) (h)
L.S.D. at level 7«6 9c7 N.S. 8.8
Objective of Experiment
1» To determine the effect of various combinations of nitrogen,
phosphorus and potash on the yield of oats on some major soil
types in Minnehaha County,
Description of Soils
1, Deep loess soil. This is a well drained soil derived from
windlaid silts,
2, Wind reworked loam 12-18 inches deep over sands. This well
drained to somewhat excessively drained soil is developed from
sandy eolian sediments.
3* Deep alluvial soil. This somewhat poorly drained fine textured
alluvial soil occupies nearly level broad stream bottom positions.
A free water table was encountered between 36 and 1|8 inches at
harvest time.
U, Glacial-lacustrine soil. A well drained upland soil developed
in glacial lacustrine sediments.
Cropping histor?/- and past management
All locations v;ere continuously cropped to a corn - oats rotation
with limited use of fertility improving practices. This year all plots
follovjed com.
Discussion and interpretation of results
The oats on the alluvial and glacio-lacustrine soils was severly
damaged by stem rust. Consequently, the yields obtained from fertilizer
treatments on those two sites were limited. The yield increases obtained
from fertilizer treatments were highly significant on the deep loess and
wind reworked soils. The rainfall at all four locations was adequate
for high oats yields.
Table 20, Effect of Fertilizer on Yield of Small Grain, Bennett Co. 19^7
PgOj KgO
Vrneat
Residual silt deep loess
loam soil, soil Bu/A
Bu/A
(1) (2)
Oats
residua!!- loam residual silt
soil, Bu/A loam soil,
Bu/A
(3) (U)
0 0 0 36.7 Uo,5 36.U I3.U
0 0 uo 37.8 U2.8 27.U 15,6
0 liO 0 U2.U 37.0 28,0 13.9
20 i;0 0 UU.2 U2.3 36.6 18,6
ko UO 0 39.2 38.3 32.8 18.9
60 ho 0 37.1 31.8 28,2 18.2
ho. 0 0 38,7 39.1 31.3 20,6
ho 20. 0 37.2 38.7 27 oO 16.7
ho 60 0 38.7 U0.6 32.9 16,5
40 uo uo 3!^.U U2.9 U6,2 16.0
L.S.D. at 5^ level N.S. H.S. 9.0 U.S.
Objective of experiments
1, To determine the effect of various rates and combinations of ni
trogen, phosphorous and potash on the yield of small grains on
representative soil types in Bennett County.
Description of soils
(1) Residurl silt loam soil - a well drained to excessively drained
minimal zonal soil derived from semi-consolidated and consolidated cal
careous siltstone strata. Relief varies from strongly undulating to rolling,
(2) Deep loess soil - a well drained zonal soil developed in cal
careous windlaid silts that occupies a 2-3 percent slope,
(3) Residual loam soil - a well drained minimal zonal soil derived
from calcareous semi-consolidated sandstone strata,
(U) Residual silt loam soil - a well drained zonal soil developed
from calcareous semi-consolidated siltstone strata.
Cropping history and past management
The cropping histoi^'" on the above locations was winter wheat and
fallow with oats following winter wheat occasionally.
Discussion and interpretation of results
Locations 1, 2 and U showed no significant increase in yield due to
fertilizer treatment, Cn location number 3} the oats yield appeared to
be increased by some treatments, There were no severe restrictions im
posed on yields by adverse climatic conditions.
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Table 21. Effect of Fertilizer Applied on the Surface after Planting on
Yields of Oats and Spring Wheat, Sully County 19^7
Treatment
pounds per acre
N-K- K2O
Oats
Expt. #1
Oats
Expt. #2
Spring wheat Winter wheat
0 0- 0 68.1; 7802 1606 38.6
20 0 • 0 77.0 71.5 13.9 38.9
ko 0.' 0 83.0 7U.5 17.5 37.2
60 0 0 81;. 0 72.U 15.9 36.8
80 0' 0 81.7 71.9 16,1;
80 ho 0 — 67.1 16.0 —
^nitrogen applied in the form of ammonium nitrate
Ob.iective of experiment
2. Determine effect of applying fertilizer on the surface after
plantings
Description of soils and location
Nearly level, well drained soils developed from loess overlying
glacial till.
Cropping history and past management
limited use T:as made of soil improving practices
Discussion and interpretation of results
The crop yields were not significantly increased by fertilizer
treatment in these four experiments.
Table 22. Effect of Time and riethods of Nitrogen Application on Yield
of Spring l"/heat, Spink County 19^7
Treatment
pounds per acre Placement
Method
Broadcast
Applied in bpnds
Time
5/11/57
5/19/57
5/31/57
5/11/57
5/19/57
5/31/57
Yield Results
Bu/A
13.7
17.1
20.2
18.2
19.3
19.7
18.8
Applied in the form of -ammonium nitrate. Banded fertilizer was apolied
2 inches deep.
Objective of experiment
1. Compare tvro different methods of fertilizer application and
three different times of application on yield of spring wheat.
Description of soils and location
Harmony silty clay loam - a moderately well drained soil vjith a
slight clay pan. It was developed from lacustrine silts.
Cropping history and past management
No commercial fertilizer, manure or alfalfa for the previous three
years.
Discussion and interpretation of results
There was an increase in wheat yield due to nitrogen fertilizer.
There vxere practically no yield differences due to the three differ
ent dates of application and the two different methods of application.
Table 23♦ Effect of Nitrogen on Forage and Seed Yields of Crested IJhea't-
grass. Sully County 1957
Treatments
pounds per acre
N-"-
Dr^" matter
tons per acre
.72
1.31
IM
1.69
1.69
Applied in the form of ammonium nitrate
Objective of experiment
Seed
Pounds per acre
256.3
U85.9
379.3
i;53.0
I1O5.O
1# Compare ^'ield resulbe from different fertilizer rates on a
representative soil.
Description of soil and location
A nearly level, t:p11 drained soil developed from loess over glacial
till of the loTjan age.
Cropping history and pact management
Limited use vas made of soil improving practices.
Discussion and interpretation of rosults
Nitrogen pave substantial increases in 2^'ield of hay and seed.
Table ?.k' Response of Irrigated and Non-irrigated corn to Nitrogen,
Riosphate and Potash 19^7
Treatment
pounds per acre
N ?0. K 0
2 5 2
Brookings Co.
Kranzburg silt
loam non-irri
gated
Brookings Co. Deuel Co. Turner Co.
Shallow Ford- Flandreau Fordville
ville irri- non-irri- irrigated
gated gated
0 C 0 65.il — iili.il 7ii.0
ho 0 0 69.7 — — —
8c 0 0 70.5* — 80.U
2C l;0 0 61.3 --- U6.5 —
i;C 20 0 6ii.l — —
ho ho 0 62.5 _— —
ho 80 0 60.9 53.7 67.0
to 1^,0 0 6ii.6 .... - —
8C hO 0 65.0 5U.6 85.2
Bo 80 0 75.7 U7.1i 78.1
120 Bo 0 ___ 50.7 76.8
l6c dO 0 60.1 _ __ — .....
120 80 80 5ii.9 8I1.2
0 ho 0 66.3 — —
80 liC 80 72.I4 — —
80 60 uo 68.6 —
80 50 80 71.9 — —
8o t- 8c 71.ii —
Objective of experiment
1, Determine the effect of rates of nitrogen, phosphate and potash
fertilizers on yields of irrigated and non-irrigated corn on
Tepresentative soils of eastern South Dakota.
Description of soils and location
1• Brookings County
(a) Kranzburg silt loan - well drained upland soil developed
from TTindlaid silts overlying glacial till.
(b) Shallow Fordville - Somewhat excessively drained soil
developed in wind modified alluvium over glacial outwash
gravel on nearly level topography.
2, Deuel County
(a) Flandreau - Well drained upland soil developed in loam or
silt loam loess overlying wind blown sands.
3, Turner County
(a) Fordville - Well drained to somewhat excessively drained
soil developed in wind modified alluvium over glacial
outwash gravel on nearly level topography.
Past management and cropping history
The cropping history on the non-irrigated Brookings County site
TTas alfalfa in 1952 and i953> corn in 195U> com in 1955 and flax in
1956» Phosphate at the rate of 65 lbs. of ^0^5 applied to the al
falfa in 1952.
The irrigated field in Brookings County tos preceded by corn. Previ
ous soil management included the use of manure and fertilizer.
The cropping histor;/" on the Deuel Countp location iras largely corn
and small grains ijith only limited use of soil improving practices•
On the Turner County plot site, there i^s alfalfa in 1951 through
1955 inclusive, corn in 1956 folloTTed by the e:<perimental corn crop in
1957.
Discussion and interpretation of results
On the Kranzburg location in Brookings County, there tias sufficient
residual fertility as a result of the preceding alfcilfa and phosphorus
application for ma:cimiM yield in 1957*
For the Fordville site in Brookings County, there uas no response
to the fertilizer treatments. The previous soil management practices
including use of manure and fertilizer, provided sufficient fertility
for the plant population used and the water received on this soil.
On the Flandreau soil in Deuel County, there was no response to
fertilizer treatment. The corn did not reach maturity.
In Turner County, there was very little yield increase in corn due
to commercial fertilizer. Lack of adequate stand due to flooding, and
insect damage, were contributing factors for the lack of fertilizer
response.
